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the transport theoren
% j‘fﬁﬁ)“‘ftgaf )isﬁ. » és-fzif}g as (2)

where ¥ 1s the speod of displmcesent of surface L snd vhere both £(x,t) and
v(%,t) may be disecatimmms acxees L.
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of I; haseos a wore explicit fumm of egustion (2) is peefereble:
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A ccuparison of this sgquation with the tysnsport theoren
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dslsted from the volume inbegrel and sgyended in tie imtegral over L.
Bgmtion (3) is, howewer, Dot a3 graerel as the trameport theowem (i), since
its deriwtion aomand that
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which rules out the possidility of f{%,t) itsslf deing imfinite on surface L. Such
fields - though of ninor twportance st fiuid shook fromts - xw essential at
srfaces of sisctramgmetic dissutimity, where surfaes charge dumsity and swince
owvmt demxity frogumtly ccour. It would appesr lwpossidls to gasaliss
apmtion (5) %o inciunds this case for the following resson: We wey stiegt
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discontinmous; for the rate &t which ibe sres of imtegmiion om L stretches is
then double valued.

An alternste sppromeh $0 the funp conditions which dous ot emcoumter this
difficulty sterts from the recognition that egmtions (1) are a more restricted fum
of the conservation laws than
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The imtegrutioss in set (5) axe taken with t fimed, of courss, snd the regions
o:w,vas,nmumamawm
an syditmayy nuwer, while in set (1) ¥ sl S aye Testricted t0 move with the
fivid. An alternsts wwestricted form of the comservation egustions is ebtained
W appiying the traswpert thevwem () (with @ mibstituted for v) %o elininate
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Bers @ = a(x,t) desigates the arbttrany detruct veloeity fiald wbich deserfdes
the motion of the yegions of intagration ¥V sl 8, wile ¥(x,t) deaserides the
motien of the fiuid elemtute. e sbstract welseity & snd the fiuid velosity ¥
are (In comesgt) wwelated. -muuma:arm-umnm
with the fiuid (@ = 7), the restricted fumm (1) ic ehcaimed.

Bguettens (6) may now bu wand to dbiadn She Jey cenditisns &irvectly by the
ususl limtting prvesss. Siae the sbstwuct welesity fisid & is sbiteexy, we
may vogetre thes
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sense of 3. It follows thet the total tims derivatives In set ‘6) vamish in

the 1tmis a% the dimensios of ¥ soreal to L venishes, grovided p, v, wad & are
vouded o I and 42 ¥, ¢, snd X axe alsc beunded, we cbtain eseemtislly ta seme
Jup somitticns found Yy Thosse
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This »method i3 also applicable to a2 field £{X,t) which is infintte (though
imtagrabie) on the ipierface, since @ 18 taken to be contimous acrass L eved
though tangential components of v =y be discomtivuous. Therefore, mubject to
appropriate assusptionz, we oy set
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the appropriate kinemtic relation for surface integrals, e gives by Trussdell

and Touwpin (ref. 2) pp. 346-347. An exmple of this procedire spplied to the
Jump condition oh electric cwrrent, with aurface charge and surfase currvent
Freseribed on the heundury, is giwm in referance 5.
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